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Transverse	diffusion	=	80	um/sqrt(cm)	
Longitudinal	diffusion	=	160	um/sqrt(cm)	
Dri>	velocity	=	70	um/nsec	
#	e	per	keV	~	27	
#	e	per	cm		~	44.59	

Transverse	diffusion	=	60	um/sqrt(cm)	
Longitudinal	diffusion	=	120	um/sqrt(cm)	
Dri>	velocity	=	80	um/nsec	
#	e	per	keV	~	26	
#e	per	cm	~	48.21	

•  Opera2ng	voltage	of	TPC	=	400	V/cm	
•  Magne2c	field		=	1.4	T	
•  Note	that	in	sPHENIX	G4	code	the	

number	e	per	keV	is	being	used	and	
NOT	e	per	cm.		
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Transverse	diffusion	=	100	um/sqrt(cm)	
Longitudinal	diffusion	=	170	um/sqrt(cm)	
Dri>	velocity	=	70	um/nsec	
#	e	per	keV	~	27	
#e	per	cm	~	43.69	



MAPS	+	IT	+TPC		:Pure	pions	

Default	TPC	geometry	:	60	layers	,	20	<	R	<	78	cm	,	fixed	cell	size		
Realis2c	TPC	geometry	:	40	layers,	20	<	R	<	75	cm,	realis2c	cell	size	,	sPHENIX	Github	clusterizer			
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Default gas, Default TPC geometry
NeCF4(94-6), Realistic TPC geometry 
NeCF4(90-10), Realistic TPC geometry
NeCF4(95-5), Realistic TPC geometry

Track Reco efficiency
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Entries  3736898
Mean       20
Mean y   0.335
Std Dev      11.4
Std Dev y  0.1776
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Track Quality



Hijing	embedded	pions	:	MAPS(cyl)	+	ITT(cyl)	+	TPC		

Default	TPC	geometry	:	60	layers	,	20	<	R	<	78	cm	,	fixed	cell	size		
Realis2c	TPC	geometry	:	40	layers,	20	<	R	<	75	cm,	realis2c	cell	size	,	sPHENIX	Github	clusterizer			
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Default gas, Default TPC geometry
NeCF4(94-6), Realistic TPC geometry 
NeCF4(90-10), Realistic TPC geometry
NeCF4(95-5), Realistic TPC geometry

Track Reco efficiency
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 / ndf 2χ   23.8 / 32
p0       05− 8.42e± 0.01137 
p1       05− 2.305e± 0.001419 

 / ndf 2χ   25.9 / 32
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Both	NeCF4(94:6)	and	NeCF4(95:5)	can	be	considered	as	beder	candidate	than	NeCF4	
(90:10)	



Feasibility	of	parOcle	idenOficaOon	using	TPC	
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•  Very	simplis2c	back	of	envelope	achievable	dE/dx	resolu2on	for	sPHENIX	TPC.	
•  Based	on	number	of	primary	ioniza2ons	and	is	basically	scaling	the	STAR	TPC	dE/dx	by	so	

called	“Figure	of	merit	(FOM)”.	
•  FOM		=	sqrt(path	length/ioniza2on	energy)	
•  STAR	TPC	mostly	uses	Argon	with	ioniza2on	energy	of	16	eV	while	sPHENIX	TPC	will	be	

mostly	Neon	based	gas	with	ioniza2on	energy	of	21.5	eV	(Few	%	of	other	gas	mixture	
won’t	affect	much	of	this	ioniza2on	energy).	

•  STAR	TPC	ac2ve	volume	is	120	cm	while	for	sPHENIX	TPC	it	is	45	cm	in	R.	
•  FOM	(STAR)	=	2.7	,	FOM	(sPHENIX)	=		1.5	
•  So	sPHENIX	op2mum	resolu2on	is	about	1.8	2mes	larger	than	STAR	op2mum	resolu2on.	

STAR	currently	achieves	dE/dx	resolu2on	of	6-7%	,	so	for	sPHENIX	TPC	we	expect	dE/dx	
resolu2on	of	~	10-11%.		

•  Point	to	note	that	first	stage	GEM	gain	will	worsen	the	expected	sPHENIX	TPC	dE/dx	
resolu2on.	

•  Full	G4	simula2on	will	provide	us	more	insight	into	the	feasibility	of	dE/dx	using	sPHENIX	
TPC.	


